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7 143 MRI acquisition and image processing methods 144 MRI acquisition 145 Each mouse was scanned using a 7T Clinscan MRI (Bruker, Billerica, MA) using 146 a clinical grade software platform (Syngo, Siemens) at 1, 7 and 14 days post-injury.
147 Twenty minutes prior to scanning each mouse was injected I.P. with a dose (~0.3
148 mmol/Kg) of MR gadolinium based contrast agent (Prohance, Bracco) with the aim of 149 allowing enough time for systemic delivery to the brain and leakage of agent in those 150 regions with a breached blood brain barrier (BBB). Twenty minutes after the injection of 151 contrast each mouse was anesthetized using isoflurane mixed with 100% O 2 and then 152 placed in a dedicated holder with stereotactic alignment of the head. Respiration and body 153 temperature were monitored with the dedicated physiological monitoring system (SAI, 154 New Jersey, USA) throughout the imaging session with anesthesia continuously delivered 155 through a nose cone. Using a four-channel mouse brain surface coil placed on the mouse 156 head the following sequences were used to acquire the brain images: 1) a localizer tri-157 axial gradient echo sequence for positioning 2) a T1-weighted gradient echo 3D
158 sequence with TR= and TE= and isotropic spatial resolution 150 micrometers 3) a multi- 168 was based on the assumption that lesioned tissue (i.e. brain region affected by TBI) and
169 ventricles exhibited a higher signal intensity than the signal from normal surrounding brain 248 FA maps can be generated. The MR derived FA parameter describes restricted diffusion 249 of water in biological tissue and in the brain has been used to effectively report on fiber 250 density, axonal diameter, and degree of myelination in white matter [31]. Regional 251 reduction of FA values in the brain of mice following TBI can therefore be used as a 252 measure of white matter integrity. To better visualize global FA pattern alterations, we 253 opted to utilize a morphometric 3D representation of FA values for each subject, 254 generated using a threshold method as described in the methods section. This FA image 255 analysis approach allowed us to evaluate white matter changes in the brain-injured mice 256 from each of the two groups. As shown in Fig 3A, the volume of FA with values above 257 a certain threshold was significantly higher in the monocyte depleted mice (123.0 ± 12 258 4.4mm 3 ) at 14 days post-injury as compared to sham-depleted mice (94.9 ± 4.6mm 3 ;
259 p=0.025). Furthermore, both the qualitative 3D morphometric FA maps as well as the 260 quantitative FA map exhibit extensive differences in white matter integrity and patterns 261 between monocyte-depleted and sham-depleted mice (Figs 3B and 4) . The importance 262 of these findings lies in the ability of FA maps to predict deficits in cognitive function based 263 the location of white matter abnormality [32] . 
293
We report herein that lesion size, as assessed with contrast-enhanced 3D-MRI, 294 was similar across both monocyte-depleted and sham-depleted mice at 1,7, and 14 days 295 post-TBI (Fig 1A, B, and C) . (Figs 1D and 2 317 that water diffuses, diffusion imaging has the ability to map the white matter of the brain.
318 Differential diffusion within white matter can be used to detect demyelination and axonal 319 degeneration in the form of increased water diffusion through injured myelin structures 320 [39]. This is quantified through fractional anisotropy (FA), and lower FA associates with 321 white matter injury. These FA measurements allow for quantification of different 322 properties of tissue structure and function which can be applied across experimental 323 groups over time [40] . In the current study, our data demonstrates that monocyte-324 depleted mice have significantly higher FA as compared to sham-depleted mice after TBI 325 (Fig 3A) . This indicates that monocyte depletion not only attenuates the development of 326 posttraumatic hydrocephalus, but also conserves functional white matter microstructure
